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45. - tX# B «l- • 

>7rl -t JS jl £ Sl - $ — JL 

^5tA-^^Ai^f If fft^i^f 1 » ii*'J ffl Jl3Sl/Jl36. 

t ji * & m. $k & - m * % & ^ t *t * i ' m no t*r % — jl a % m. *& 

StiV&At t*t»^^JS«J* ° *^^^*'t±.»4L£ftjL>7S./jL 

wit # # e * # ft % m. % n- 1% ' jl m % a m a « as. # a. it * 

II ' a ^ j& ^ f I^-^l 5 ^ ' IS itb 1$- T «. ^ 1 $w ife *h ' 

m n % m./ % fl5.#*&it % ~ ±a t ^-j « 

j£ >,? L / Jl >7fL # ^ £ 4 *t iz- - & « A. JL >ft € & ^ - 4- 1 to ^ Jl 
85. II " IS itb > & # W % -A / % Sft # ¥k It i * ft ft A 8fL / JL & # 

it f£ i$ # 4£ >!t — If- 4 £ ^ Jl -A % £ • 



This inventive is a bi-directional DC/DC power converter with 
a neutral point. The inventive DC/DC power converter has two DC 
voltage terminals acting as the input or output terminals for 
bi-directional power flow. In the first energy conversion direction, 
the first terminal acts as the input and sets up a DC voltage the 
same as the input voltage in the neutral and negative points of the 
second terminal by connecting two points of the first terminal to 
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the neutral and negative points of the second terminal directly. The 
DC/DC power converter generates a DC voltage the same as that of the 
first terminal in the positive and neutral points of the second 
terminal. Then, the output voltage is the summation of two DC voltage 
serially connected in the second terminal. The DC voltage in the first 
energy conversion direction is double of that in the first terminal, 
and it has a neutral point. In the second energy conversion direction, 
the second terminal acts as the input and the first terminal; acts 
as the input. By control 1 ing the DC/DC power converter, the DC voltage 
of the first terminal is half of that of the second terminal. Hence, 
the inventive DC/DC power converter has the function of bi- 
directional. As the inventive DC/DC power acts as a step up power 
converter, it can supply a dc output voltage that is double of the 
input voltage and supply a neutral point in the second terminal. When 
the inventive DC/DC power converter acts as a step down power 
converter, it can supply a dc output voltage that is half of the input 
voltage. 
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(-)***3t-ft*B* : % ( 2 )ffl° 

2 £«St/£3M#*Mt* 21 »-jLSSl«*iftttte 

21a SLi& 21b gi£ 22 »^.jL>)SL«JSi*ttte 

22a + 4±» 22b 22c JL*& 

30 «&8 31 *-«/f«-f-MM 

31a ^tt 32 Jit^tfMlM 

32a 33 t;£li34 ^f'Jfi 
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3& - : 

M##ifi CDC/DC booster converter] 1 • f£ 4^1/ jLSiSLfrJ&IMfc ti 1 
cL^-^i* 11 * -t^tfMH 12 * -#rifci$ 13 - -f $,fi 14 - 
m9t 15 ,&-f Sli 16 • t&i£$m^*& 11 ffr^jL^^JM » 
WmtAt^WM 12 ^iiV&jL • ^-t^,H 14 ife*f«jfe/ff 
& ' t&fr&lS 14 ^#jfe*£-j=- 15 f-fl^^ 16 ' JMtt£ 
•t^E 16 &3L—&lfcU&i^i& 11 ^L«JE«^A^ib** 13 -Mfrifat 

t te&T ib 3L SfSL M ' JMfcfe Strife 4 * >T ft • ^ *n -S.fr £ ffl -L > 
& - 

Wa^iff &M,^JMi^;£^Lti (inverter) • <i& lg # & Jl 



FtlXNAC <»> r:\LiMln\lf fcitMttlZ&doc 



- 7 - 



03/05/07/02:55 IH 



W £• ^- S # ^ - ^ * t * ^ ^ ft Jl 88t/ JL it 

- ^ t£ ^ Jl >tSl M # ^ - % fa 4l i >7ft % m A ^ % - A aft. € M 

t£ t & fi $ - € ^ t -f - M M $ s£ 3fr tt £ - A >ft € M % ^ 
JL ^ ft 4ft • iZ % — € i7 € -f - M M M a* & ^ t£ € & li ^ # - 1 # t -f- 



- 8 - 



03/01/07/02:55 IK 



-jL>TfL€JM&»*«.ft*ft ° tt&*]8*']3£&itt£-t/7«^ffl|W£. 

>&i4#j_i£# — 4. aft ' l^^^jL>7il^:Jl* ( ffcl9.^^ltiB ° 

/7«^m jLte#«jtHfc& • %%%%*m®.mz%--%ti 

* # — JL s3SL t JE ** » ft * 4l Pal #J ^ & # #H|[$r ;v Jl SSL 

jLflfL«J£*»&^jE-#&ft*ffl«J£#--£ ' IS *b"srFMS,tt«3fcl!4L 
# ft # * t£ — JL #l t £ * .? £ & f# it 5. t£ $ - JL >ft t S * % £ fcL 
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2 — *-jLJ3!l«*i*tt<a 21 A— 
22 ° «^-A>)fL«*i*»te 21 21a a-H*& 21b • 

£85. 22 JLift 22c - — g *£ 22b tt£** 22a • f£ 

£>&/jLflSL*M*lfcX 2 &^-f 30 - 31 - - 

% — %tl%^-?%m 32 > — ftfft 31a > — #-=-.=- «tt 32a - - 1 

33 S 34 - ig'S&SS 30 ^%-%fi%^-^U 31 

s^^^iS^ — JL>lSl€JEi*»to 21 4UL*ft 21a JBL%*& 21b « • — 
%ft%^&m 32 Jl'js$-&$H*«&IS 30 &&% — %ii%*VHW 31 

£35.«*i*ftfcL 22 ^JL*& 22c ° — 31a JSL 

%sz-^.fa%l 32a #JJ'I3M»^t£#--'t/7€ J J L MM 31 &%~%ti%^- 
MM 32_t°t£€Sti ZZ9>\i$&&'ft%-£itiL%;&.*lli&ia.21 ^JL*ft21a 
— JL>7SL«JSi*ttfe. 22 4LjLi& 22c - — Jiift^JS 22 
4Lt«l±«S 22a H'J jL^it^J.^^- JL>^L«iSi*»fe 21 ^JLi& 21a » flo 
iL88l«J£i*»l& 22 22b fl'J iL#i4#5-t£#- 

21 4L$*fc 21b • t^^f-JH 34 fl»]ifc&5.tt# MM 31 
A^-t/JtfWIIfl 32 ' «4£*l*tM.##ljL ° 

& ' *tfc# — 3L>7fctJ&«ft»*a 21 MMI-I-^tl^ .» £a 22 • 
— 3L>JSL^i&»*& 22 — iS&tlJ*ftte 21 • 
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it^&jL^US^J ' fl&«* — -7- MM 32 H']*fM^-JLSfe#3fcjt ^ 

- ta&a. 2 wmmm%--%ti%+m% 31 ^t£it/&jLfM^ . 

te^t&ii 30 i tt# — iflME***»*B. 21 *&^4L*&^jL>7SL«JH^it 
4f«te ' it*tii«Jfe«tt*J=.^&« 32a #^J-I^^^H 33 » aft^t 

>/H fl« ft 22 22c 8l % v& 22b m&] % £ ^ ^t^^>^ JL 

ff^fl^fS^ 33 4Ltl^^#fln4l^ ' — 
*£;«;& 22 ^iL*& 22c 22b 4LM6*j^^^*Mg^^J[>^^JSj* 

-^t£^tfH£ ' -B.*#M£t2gLS 33 4LtE*^l*&-^Afl!LtEJK*^.1EJE 
^a^ - S ifcttfc— 22 ^t-l±*& 22a ^Mte^SM* 
#-=.jL?3&.1£JR**Site 22 ^jL*ft 22c ^.1^ 22b ^-^11 » /9fa« 
+ 22a jL33fl^JEi«*te.4^t'lift ' S jfctS^- t'li*^^ 

££i 16 ' ^#^4L*t'fi.tt4L^iSj Jl>"3Sl/J1^#^£ 2 S 
§1 33 ^L«tJHI£«3p— jL>)SL«JEi*«;feL 22 UriUt^^-^ • SUt^* 

rH&^f 33 ^t^^^ • 

M*&3*&l 22 ^JL*ft 22c 22b M ' lfca^tS ft M 32 

&jL • jtba^ . #£ — 21 ^4fc-BMa*^£-=-i£JEJ*» 
& 22 -^-^tM ' HiHitt*t1±»^i^jfc>7SL/A8ft#4fe4tl 2 >&f£ 

* =. SB « ^* Ifcte It * t -lift ft JL 8SL/ J: £ 
34 &>^-#-^£*8tifelS 340a * -g—t^&ilifi 340b ^ -g 
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->&>irti 341a— 85 341b 343a > 

44 8 343b > 344 - -*-MM 345a - -^jp—MBU 

345b * -Elt^ffiES- 346 - — 3g — 46*fir « SS- 347a A- 

347b - 

t*##-At£~AJLffl#f7F • t£*£4'Jl§ 34*8tilJtt*-JL8fL«*i*tt 
fe.21 ^fl&ffii 33 4L«JS » *ffiafe*»Jtt»-«/7«- : f-MlW 31 

32 ^#it^#ijL » sut^-mits. 2 

IB. 22 5&gtt#-=.jL>7St«J£i*ftte. 22 $ — 

21 o 

AJS-HflfTF ' *Afe*A«»-jL>7SLMi*»*i.21 # 
22 af » tt*t*t»^-^i^ JL>)fL/jLflSH*#t 
ft 2 gr#fe&&1& • ^ba^ ' %%.%-%ti%^Am 31 #*ifcjft3M& 
A^jL4l^$*J ' flnttjp^/j^MM 32 M»J^^^-Jl^#.«cjL^ 
& - S*tiS3fi-MM 345a Aff— MM 345b A" • 

— §§ 340a — iflfL to 21 » Sp$fr 

340b 0?a*8tifci£«g&.H 33 4l«JE • StSU* H 

340b 4^jfrasi£.£.«# — a**S 341a • i5*ifc^^^3£Jl**§3$*#3U& 
tB5.«^-fe*Jg 343a &mmtm%: ' a#4*--£-;j£4!lteSt SI <> 
MlIi^Mti 344 muM_*_m : kz-& : &it St ' JUsrdi % 
S8£1E*8.346 41^*UiLf£St • **M*»-MM 345a ^3*-fc.S" A"' a 
ifctS^-^USSt SI 346 ^^IW^ftfttifcit 

SSftflolfcili St ' *^tt»^-MM 345b E^JL^S." A" • 

346 ^H^mXmmt %L&%i& M-t&%-mt!j'%3& 

tfr#^AS#— AJifflflfTF ' UTt^-t^t^MM 31 ^ii.a^ • f£ 
€&t§ 30 ifefi-«JI6 ; «-?-MM 31 #.jLb^ • t&«&3 30 
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32a ftt&V&n 33 A^JXJtJL-^JS > JM£ 
#'J€Sfi 33 Ji#«JE## — A>ft«JRJ**fe. 21 i^Wil - 

33 ^^t^^-jL/7H€M^.fi.^L 21 ^LJLi^ 21a JL8&. 
^£«fc»3ta. 22 ^iL^ 22c 4lW • EUbt£# — JL>%^J£^ttlB. 22 -^iL 
J>& 22c ^a. ^ Jfife 22b ^T$^® s %B:%%Z!ik^%'A%m&%B:1ioXi&%% 
§1 33 ' t^l&^JS^r^^jL^^^J&^JS^L^^ifij^^, — 

ft^ ' *^t^^- jL>/fl€M^.fA^i. 21 21a Ji-feit^J. 

«£j=~£flil1E«*fttt& 22 22a • Hifctt#—JL 

22 4it4±*# 22a ^«JE— jL 22 22c 4& li 22b 

^%mft&$il®X>bte%-2-%fc%!§L • EUb ' ^#H^4L*t'f±.Wi^^ 
fc£8!l/jL$J!l#4Mti 2 -fejfe*&«ff-jL>%««J*»fe 21 #ifcj.tt 
%~ iL>7flM 22 B^"ST4ffJ^JS*frdJ • J-*# — tteJMfctfi • 

-jL^JMftfe. 21 • «A>)H/jfc>lfL#lft|t* 2 
3*Jfe • ifca£ ' S$-ti?tfMIII| 32 af#3*ift^t3f-ii.iL*jL4L^*J • 
flaiji^-t^^^MlM 31 M'J^^^-4^##.jL^S » EUbt£3£- 
felBfl 345a A»-MIW 345b MH04ft 5.^4" B"-tt*-«Jt*8tdJ H 340a 
ffl a*8tdj«3p — ij&^Jgifelfcfe. 21 4LtM ' ttfc—tEJ&fefcdi g 340b 
ffl a^ijt^€SH 33 • SJ^-t^&tfc H 340a m%%~%B: 

fi 340b 4^ftiBi3L£.ifE£— 341b • #J»*B 

£«ap^*E*jg 343b mtmrnm^ » «e*i« ft S2 • 

lii^Mii 344 mcJsjkik&mz-Pifcit ft ' JM&dJ 5- t«£l$ 
£«s&- 346 ft 0 **M*£-fflJHI 345a4#W£f." B" • ®*t 

fe*i«ft S2 *&iis.£.ttj& 346 tt%,-m*£it%t&if-m 

£fl«i*&ilS ft : ffllHI 345b i^if" B" » t» 

346 4L*&*iL«Jftftft#*(riB5.tt»— 347b J. 
£3£&ffft ' Il*i£«*&ffft4frdi5.*£# — ^#^fflBfl 32 > a«E*J 
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t^t^MM 32 ^JiA^jLH^H • 

m*&nm. 22 ^sls& 22c 22b ^ram«4L*&>^jfc>:ft«JK«!u*.« 

afc«JE4L--£ 0 0*t » ^«-^4L*t'l±»^i^JL>7fL/jL8ill|^* 2 
jL>7?t€JK**»*a 22 <#jft5.«jp-jLfl{L«JEi««;*i 21 

. # eg SI ft 7F mt^foW * t ft JL >£/ Jl >7lt#m& i 

— # - %%%-*£%&--n%t)%^-m§ 40a A 40b • %~*$m% 
41a A 41b • tt**^-*^,A>7fLg 4 & 
' 42 43 • t£JM§4- 

**^,A>TS.i5 4 H tit «/7«-f-fflM 40a A 40b 4L^i&A#ljL • ft 

-ij4fl#M-flMtt^ftI ' -Pmt^t^fi 42 A-fS 
Si 43 £>7M£&1£*iL— ft ° jfca£ • t£-^-4a^*% 

^.AjTSlS 4^fS^ 41a A 41b 4Ll£JE<&2K4a# • 3B£€^ti 41a A 
41b ^ll^^lfil^^iM^^^i 4 Z-SLtmt • 

IJ^^M^f^B 41a A 41b 4^tM^^W • IfTM^fSi 
41a A 41b • ttJMl • s M*3.£.fl&.8 4 •j&SUStfc*—*!*- 

m%&n 41a A 41b • *$M£,R- + «l±«4Llfci*j 

£>7SL/£>7M**fe*t jt 2 4L#-=-jL>7fL 22 4LJLi& 22c > £ 22b 

Attt* 22a ^tefetfjl®A>b--5ktf]g.'fo'&J§: ' Sjtb^r^l^^rt'tt.fi 
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m^^mA^m 4 » titt&'t&n 4ia 4ib JL^&^m » jf*^ 

& 21 UL*3.-*fr^jL>%«JRi» » 4oft*k • tt*.+4±ft^Sfcfc jLflfc/ 
jLflSUM&J&tS. 2 :£>*L«JKi*»fe 22 22c > 22b at 

22a 4M*3.&ift3S 4 ^f|ii 41a A 41b • ^Egffl 

**>*t#/v4MF ' ^3M*M • tt*t*ttt4Llt^jL>7SL/jL>)Sl||^JR. 

5 2 ^ISi 33 ^&>)SLg 4 ^tSti 41a ^I^Uffl 

6 21 #it^t£|l— i>,?L€^££i& 22 af . -%ti M 31 
h$^m7%^^^^%^^%Z%~%ti%^?&m 32 H'J^^-Jl 

i&%m%-%tl%^-mi 31 ^i&/#.jL*Ht ' «.««AiS 30 £*$ 
$ — iL8flM*&»*i. 21 *^^4L*&/^jfc3fL«*S*ifefi u «JSfe » M.mi&i% 

32a ff*.5.tt«2g:g 33 ■ «ft-|St««3S:S 33 SfciL 
-^^r^4>^€M^^tJl^l:M • * A afl 22 

22c 1^ 22b ^Lf 9 1^tM^*M^lt^i^^M^4L^:M>5L€ 
33 4itM *N£*n#i;fa ' Hifc«^— jL>?!L««i*»te 22 4UL«fc 22c 

^.i^ 22b ^f a i^j , tM#^^^r^j:>ifi't^#^'tM^^^ ' M-&ifr 

i&^&n 33 ^€«|IMft^A>A«*i*4L«jK*iS • 0*tf££— Jl>7Sl 
IE A Is. 22 ^.t«I4«S 22a 4L«JEt&-*f JMF«*&ds«JS^-j&^ A'h — 
*MlA>AM ' Bifctt* + tt»4L*fcA>A/A>A*teft*t4 2 

ffc#A>A«4£«#te^»^£.fliLS 4> aftjfejLHf^*^ 
&$-te¥m&JBLm.E 4 • 
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22 ' ^j&Jfe**ttff^J[>)Sl«Jt*ft»li. 22 

21 o jjta* ' ik%—%ii% : S-mi 32 #*»ife^t^iaA«,jL^. 
• m%%-%Jl%*fAm 31 fl'J^«&^-jL^#«jLHfeH • 
-jL>)SL«JKi**fe 21 ^^•t^^^^jL>lfl«JS^.ttSa 22 -f f 

^ i HI « jpr Istte * afefrj * t *fc Jtt til i. >7R./JL It £ 

JMfeSS 50 ffiJX<»4&=.*B is Mufti ° ^J^ara^^ftfi 5 
$«f€&2§ 51a A 51b • &fej&-#0W<0*,fc + *M&iil • i&^-tevam. 
BLikn 5 ^ eL^-^it;t^H 52 ftMb&fc&fotfefoft ' «=.^araMl 
& 3SL Si 5 ^Tlifr A X4a E9 £ € « • 

fife 21 i£4£5. — Ifr^AflfL^Safc ' f>t • l^t'tel^^i 
>7iL/:£>7M*&*t JL2 4L»-=.jLilfLMi*ftjteL 22 ^jE*& 22c > 22b 
&t-fc« 22a iH&S-t&t&Z-teva&BLtiLn 5 ^t&Si 51a & 51b • % 

St 5 mt&t ' ^ Jl>7Sl/Jl>7SL#^4 2 — jL>7fl««l*»lE 22 ^ 
li^f^E 51a 51b 4if lA'h-li • I 2 

-^t^H 33 &tt=.*8i3MLK.fl!ll3 5 ^fSi 51a -frlT^ffi b£»T^ 

21 #iS5.tt»— jL>7SlMi*l*<i. 22 ' tg^-t^ 't^-MBII 31 
#iiA«jL^^ ' flftttfff— «y7«^MM 32 «'J*$H*- 
jL^<&jtHfem • itbaf ' + J^VJLtfl#^3t£ 2 #»J 

fflfe^^-t/Jt^M 31 4L^it/#.jL«Ht ' tett«&g 30 ii 
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ttJfc«Ltt£-=~=-**t 32a #&.£.t£<i; 33 • aft-fctt«&g 33 & 
iL-^^^jL>JH*t^^^€M^tM • *^tt#^jLflit«J£**«;ll. 22 
4LJL^ 22c 22b ^rA^Jt&^n^^X^^&m.^&JSL^ 

Sfi 33 -cf M3M£>*j*i^ ' EUtl£$ — jL>ft1£JII«fc3tt*&22 22c 
,51 gift 22b ^r B 1^€M#^t^|#^jL>7rlf:M^^l:Jt^^^ ' J.*^ 

«Jli«ftite. 22 ^tte** 22a *.«JEte*fi»i**frib <tM^/&#? 

*t*/fcfe 22 — A>)SL««**ttftL 
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